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(54) Procede de fibriage en continu de preformed pour la fabrication de fibres optique 



(57) Dans le procddd de fibrage en continu de prd- 
formes pour ta fabrication d'une fibre optique, on d6pla« 
ce suivant un axe de fibrage (L) une premiere prdlorma 
(3) que Ton dtire en fibre optique (11) ^ travere Un four 
de fibrage (9) dispoad dane t'axe de fibrage, et I'on dd- 
place suivant I'axe de fibrage une deuxli^me prdforme 
(1 3) que I'on soude bout ^ bout avec la premiere prdfor- 
me (3) pour dtre 6tlr6e en fibre optique (11 ) ^ la suite de 
la premiere pr^fomne (3), 

La soudure bout k bout des deux pr^fonnee est rea* 
lisde en d^plagant un laeer de pufeeanoe (19) euivant 
I'axe de fibrage (L) et en asserviseant son ddplacement 
k calui ded deux pr^f ormes (3. 1 3) pour maintenir un faie- 
ceau laser (23) 6mls par le laser de puldsance, ^ une 
mime hauteur que ies deux bouts d $oudar (3A»1dA). 
ce qui permet de r^uire consid^rablement la zone af- 
fectde par ta soudure et de ne pas polluer la surface 
tatdrale des deux pr^formes en amont et en aval de la 
soudure. 
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Oascriptlon 



[0001] L'invantion se rapports k un proc6d§ de fibra- 
98 en cc5ntinu da prttermas pour la fabricatior> d*un8 fi- 
bre opijque. dans lequel on ddpiace suivant un axa de 
fibrage one premiere pr^forma qua I'on dtire en fibre op. 
tique k travere un four de fibrage diapoad dans I'axe de 
fibrage. et I'on ddplace suivant I'axe de fibrage une 
deuxi6me prdforme que I'on eoude bout d bout avec la 
premiere prdforme pour Stre Mir6e en fibre optlque k la 
suite de la premiere preforms. 
10002] Un procSd6 de c© type est connu notamment 
de la demande de brevet US 4 407 667 publi^a le 4 oc- 
tobre 1933 sous ravendicaiion d'une demande FR 80 
1700S ddpoede le 31 juitlet 1 9B0. Lee pr^formes se prd- 
aentent sous la forme de tiges de csoetjr dastin^es h «tre 
recharg6ea au coura da leur ddplacement suivant I'axe 
de fibrage avant d'stra dtirdes en fibre optlque. La eou- 
aure bout & bout des deux tigea de coaur est rteits^e 
dans une atation de aoudage qui eat fixe par rapport k 
laxe de fibrage et qui comprend un four ou una toiche 
annulaire comma source de chaieur n^ceasaira a (a 
eoudura par fusion des deux bouts des prdformaa en 
contact rune avec I'autre. Lea deux tigea de coeur sont 
emraihies an d^placemam suivant I'axe da fibrage par 
dee rouleaux k una mflme vitessa de fordre de a milli- 
metres par minute. 

[0003] Le procddd dAirit dans la demande prtedden- 
ta se t6vhia non ddpoun/u d'inconv&iients, 
I0004J D'une part, le d6plaeament des deux pr6for- 
mss a une certaine Vitesse ^ travera la station de sou- 
dage fixe est reaponsable d'un dciiauffemant dee prd- 
formea en amont et en aval des deux bouts k eoudar. 
Cat exc^ent de ehalaur se prapage dans la direction 
axiala des prdformee et contribue encora k dtendre la 
zone affectde par la soudure. Lora de Mtirage dee prd. 
formes, cetle zone donne naissanee & una fibre optlque 
qui prisente souvent dea panamdtres d'an«nuation de- 
grades et doit dtra soustraite de la production du prexjd- 
de ds fibrage, 

lOOlsl D'autra part, ['utilisation d'un tour ou d'une tor- 
cha annulaire en tant que source de cnaleur pose un 
prebl6me de pollution de la surface teXAmte des prdter- 
mes bra de leur passage k travere la station de aouda- 
ge. 

[0006] Le but da I'invention est un procddd da fibrage 
qui pallie lea inconvdnienls d&srita precedemment 
[OOOTJ L'idde d la base de Tinvention est de eo'uder 
las deux pr6formes an ittilisant une source da chaleur 
non poiiuante et qui sed^place suivant I'axe de fibrage. 
10008] A cat effal, i'invention a pour objet un procM^ 
da fibrage en coniinu ds prSformes pour la fabricatian 
d une fibre optique. dans lequel on deplaca suivant un 
axe de fibrage una premiers prdfomieque Ton 6tiro en 
fibre optlque 4 travers un four de fibrage dieposd dans 
I'axe de fibrage, et I'on d^place suivant I'axe de fibrage 
une deuxifime prdforme que I'on soude bout & bout avec 
la premiere prdforme pour Stre 4tirda en fibre optique k 



a suite de la premlSra pr6torme. eaiacterise en ce que 
la soudure bout k bout des deux pr6formes eat r^aiisee 
en deplapant un laser da puissance suivant I'axe de fi- 
brage et en assen/issant son ddpiacement k celui des 
deux prdfonnes pour maintenir un faisceau laser ^mis 
par le laser da puissance, k une mSme hauteur que les 
deux bouts k souder. 

[0009] En ddplacant le laser de puissance auivant 
I'axe de fibrage et en assarvtssant son dipiacsment k 
10 celui des deux prdfomDas pour maintenir un faisceau la- 
ser kune mdma hauteur que les deux bouts k souder 
on rdduit considdrablameni la zone affectde par la sou- 
dure. 

[0010] La faisceau laser eat maintenu a la mSmehau- 
is teur que les deux bouts des pr6fontias k souder de telle 
aorte qua, en dmont et en aval da la zone da soudure 
la surface latdrale des deux pr^formes n'est pas expo^ 
s6e au laser, et par consequent n'est pas pollute 
[0011] D'autrescaracterisilquasetavanfagesdenn- 
20 venlion apparattront k la lecture de la description d'un 
mode de realisation de l'invantion llluslrd par la figure 
unique qui montre de fagon schematique una unite de 
fibrage parmettant la mise en oau vre d'un proc6de salon 
linvention. 

ss (0012] Un precede de fibrage en continu de prefer- 
mes pour la fabrication d'une fibre optique est mis en 
oeuvre. figure unique, k I'alde d'une machine da des- 
cents prerorme i pour deplacer en translation suivant 
un axe de fibrage L une premiere preforme 3 fixee dans 
^0 un mandrin s sofidatred-un premier charbt 7 mobile sul- 
vanf I'axe de fibrage. La premiAre prefoitne 3 est des- 
cendue par le premier chariot 7 k travera un four de fi- 
brage 9 dispose dans raxe de fibrage L pour etre ehauf - 
fee et etiree en une fibre optique 1 1 regue par une bo- 
ss bine receptrice non representee. 

[00131 Une deuxi^me preforme 13 est deplacee en 
translation suivant i'axe de fibrage L k raida de la ma- 
chine ds descante prefonne 1 en slant fixee par on man- 
drm IS solidaire d'un deuxidme chariot 17 mobiie sui- 
^ vant i'axe de fibrage. 

[0014] Le deplacement des deux chariots 7 at 1 7 dans 
le sens du fibrage indique par la fl6che f sur la figure. 
s'effectuB k une memo vitesse de translation V La mise 
en place de la deuxidme prefonna 1 3 dans la machine 
do descente prefonne i et le serrage du mandrin 1 5 du 
deuxidma chariot 17 aont realises de facon telle k ce 
que les deux preformes 3 et 1 3 soient d'abord separ^es 
I una da I'autra puis disposees bout k bout, les faces de 
contact etant soigneuaement pdies. 
so [0015] La dauxi^me preform© 13 est soudee bout ^ 
bout a la premiere preforme 3 et est deplacee en trans- 
lation suivant i'axe de fibrage par le deuxiSme chariot 
17 pour etre chauffee dans le four de fibrage et etiree 
en fibre optique & la suite de la premiere preforms. A la 
fin du fibrage de la premiere preform© 3. le mandrin 5 
du premier chariot 7 est ouvert pour permettre k calui- 
ci d'etre decale par rappori k i'axe de fibrage L et d'Stre 
deplace par la machine de descante preforme 1 dans le 
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sens oppose au fibrage indiqud par la ftdche r $ur la fi- 
guro. Ce premier chariot est roplacd dans Tax© de fibra- 
ge en occupant (a position inttiale du deuxi^ma chariot 
17 pour permettre fa mise en place d'une troisi^me pr6- 
forme dispos^e bout k bout avec la deuxi^me pr^forma 5 
at assurer ainsl un fibrage en eontinu dee praformes. 
[0016] Selon rinventlon, la soudure bout ^ bout des 
dsux prdformes 3 et 13 est rdalls6a en ddptagant un la- 
ser da puissance 19 suh/ant I'axe de fibrage L et en as- 
servissant son d^placemant d ceiul des deux praformes iO 
pour nnalntenir un falsceau laser ^ une mdme hauteur 
que les daux bouts 3 A et 1 3A 4 soudet 
[0017] Sur la figure, un laser de puissance 1 9 est gut- 
dd en d^piacement paralldlement k I'axe de fibrage L 
par une tige de guldage 21 solldaire de la machine de 
descents prdform© 1. Le laser de puleaance 19 est d^- 
plajc6 dans le sens de fibrage f ^ l*alde d'un mdcanlsmo 
classique, et est asservl au d^placament des deux pr6- 
formes le long de ia machine de descente prdforme 1 
pour maintenir un falsceau laser 23 d une mfime hauteur so 
que fee deux bouts 3A et 1 3A des prdfonmes ^ souder. 
L'asservissement du d^placsment du laser de puissan- 
ce 19 au d^piacemeni des deux prdformes penmst da 
rdduire la zone affected par la soudure. L'^nergle ap- 
portde par le laser est focalis^e sur les deux bouts 3A 
Gt 1 3A des praformes k souder da telle sorte quo la sur- 
face lal6raJe des deux priformes, en amont et en aval 
de la 2:one de eoudure, n'est pas expoade au faieceau 
et n'est done pas pollute. 
(001 q A la fin du fibrage de la premiere prdforme 3, 30 
le laser de puissance 1 9 est ^ternt et ddplac6 par le m6- 
canisma classique pr^Scddent dans le sene r oppose au 
fibrage, par exemple de fagon simuitanda avec le pre- 
mier chariot 7. pour occuper une position initiate k una 
mfims hauteur qua les deux bouts en contact do la os 
deuxidme prdforme et de troisldme prdforme instance 
dans la machine de descente pr4fomie en remplaoe- 
meni de la premiere pr^forme. 
[001 9] Dans une premi&re variants de realisation de 
rinvention» trols lasers de puissances sont disposes ^o 
dans un plan perpendjculaire k I'axe de fibrage en dtani 
distrlbu^s autour de cet axe de fibrage 6 120 degree les 
uns des autres. lis se d^placent ensemble parall&le- 
ment k J'axe de fibrage et leur ddplacement est assen/l 
^ celul das deux pr6formes pour maintenir trois fals- 45 
ceaux laser k la mdme hauteur que lea deux bouts en 
contact des deux praformes k souder. 
[0020] Seton cette premiere variante de rtelisation de 
rinvention. fa fusion des deux bouts k souder est attelnte 
rapidement et d'une fagon homogdne dans le plan da so 
soudure. 

[0021] Dans une deuxISme variante de realisation de 
rinvention, le laser de puissance est d^plac4 en rotation 
alternative autour de I'axe de fibrage L en mSme temps 
qu'il est d^placd en translation parall^iement k cet axe ss 
de fibrage. 

[0022] Un support plan est dispose perpendlculaire- 
ment k I'axe de fibrage et est guide en translation paral- 
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Iftlement ^ Taxo ds fibrage par une tige da guidage. une 
ouverture centrals penmettant le passage des pr^or- 
mes k travers ce support plan, 
[0023] Le laser de puissanca est mont6 mobile en ro- 
tation sur le support plan en decrivani un cercfe autour 
da I'axe de fibrage, le falsceau laser dtant dirigd aur les 
deux bouts des deux pr6formes ^ souder. 
[0024] Le ddplacement en translation du support plan 
est assen/i au deplacement des deux pr4fonnes pour 
que le falsceau laser eoit malntenu k una mSme hauteur 
que les deux bouts des praformes k souder. 
[0026] Le ddplacement en rotation du laser de puis- 
sance est choisi en fonction d'un nombre de tours alter- 
natHs Guffisants pour porter lee deux bouts k fusion et 
souder les deux praformes pendant leur descents par 
la machine de descente pr4{omne. 
[0026] Seton cette deuxi^me variante de realisation 
de I'lnvention, la chaleur ndcessaire k la fusion des deux 
bouts en contact des deux pr6formes est apport^e de 
facon continue k la p6riph4rle des deux bouts ce qui per- 
met une fusion rapide et homog^ne avec un seul laser 
de puissance. 



1. Un proc6d^ de fibrage en eontinu de priformes 
pour la fabrication tfune fibre optique. dans lequel 
on ddplace euivant un axe de fibrage (L) une pra- 
midre pr^forme (3) que Ton 4tire an fibre opifque 
(11) travers un four de fibrag© (9) disposd dans 
I'axe de fibrage, et Ton d^place euivant I'axe de fi- 
brage'une deuxidme pr6fonme (13) que Ton soude 
bout k bout avec la premiere pr4fomie (3) pour dtre 
etirde en fibre optique (11 ) ^ la suite do la premiere 
preforme (3)* caract^ris6 en ce que la soudure bout 
k bout des deux praformes est rdalis^e en d^pla- 
gant au moins un laser de puissance (19) suivant 
I'axe de fibrage (L) et en assen/issant son d^place- 
ment k calui dea deux pr6formes (3, 1 3) pour marn- 
tanlr un falsceau laser (23) Smis par le laser de puis- 
sance, ci une m^me hauteur que ies deioc bouts k 
souder (3A.13A). 

2. Un proc6d6 selon la revendication 1 , dans lequet la 
soudure bout k bout das deux praformes est rdalh 
sde en ddptagant le laser de puissance almultan^ 
ment en translation suivant I'axe de fibrage et en 
rotation autour de cet axe de fibrage. 

3. Un proc6d6 selon la revendication 1 . dans lequel la 
soudure bout k bout des deux praformes est r^ll- 
sSe en ddpla9ani suivant I'axe de fibrage plusleurs 
lasers de puissance disposes dans un plan p6tpen- 
diculaire k cet axe et distrlbu6s autour d© cet axe, 
et en asservlssant leur ddplacement d'snsembie k 
celul des deux praformes pour maintenir un fais- 
caau laser amis par cheque laser de puissance, k 
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une mdme hauteur que les deux bouts k souder. 
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[Abstract] 



In the process for continuous fiber drawing of preforms for the manufacture of an optical 
fiber, a first preform (3) which is drawn into optical fiber (1 1) is moved along fiber drawing axis 
(L) and through fiber drawing fiimace (9) arranged along the fiber drawing axis, and a second 
preform (13) which is welded end-to-end to first preform (3) is moved along the fiber drawing 
axis so that it is drawn into optical fiber (1 1) following first preform (3). 

The end-to-end welding of the two preforms is carried out by moving a high-energy laser 
(19) along fiber drawing axis (L) and controlling its movements according to those of the two 
preforms (3, 13) in order to maintain the laser beam (23) emitted by the high-energy laser at the 
same level as the two ends to be welded (3A, 13A), which can considerably reduce the zone 
affected by the welding and can prevent contamination of the lateral surface of the two preforms 
upstream and downstream fi-om the weld site. 



The invention relates to a process for continuous fiber drawing of preforms for the 
manufacture of an optical fiber, wherein a first preform which is drawn into an optical fiber is 
moved along a fiber drawing axis and through a fiber drawing fiunace arranged along the fiber 
drawing axis, and a second preform which is welded end-to-end to the first preform is moved 
along the fiber drawing axis so that it is be drawn into an optical fiber following the first 




[0001] 



preform. 
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[0002] 

A process of this type is known particularly from Patent No. US 4 407 667 published on 
October 4, 1983 with reference to an application FR 80 17005 filed July 31, 1980. The preforms 
are present in the form of core bars which must be reloaded during the course of their movement 
along the fiber drawing axis before they are drawn into optical fibers. The end-to-end welding of 
the two core bars is done in a welding station which is stationary with respect to the fiber 
drawing axis and which has a furnace or an annular torch as a source of heat which is necessary 
to weld the two ends of the touching performs by means of melting. The two core bars are moved 
along the fiber drawing axis by rollers at a. speed of 8 millimeters per second. 

[0003] 

The process described in the preceding application has proven not to be free of problems. 

[0004] 

On one hand, the movement of the two preforms at a certain speed through the stationary 
welding station is responsible for the heating of the preforms upstream and downstream from the 
two ends to be welded. This excess heat propagates in the axial direction of the preforms and 
contributes towards expanding the zone affected by the welding. In the drawing of the preforms, 
this zone produces an optical fiber which often has deteriorated attenuation properties and must 
be removed from the production of the fiber drawing process. 

[0005] 

On the other hand, the use of a fumace or an annular torch as a heat source poses a 
problem of contamination of the lateral surface of the preforms during their passage through the 
welding station. 

[0006] 

The aim of the invention is a fiber drawing process which eliminates the problems 
described above. 

[0007] 

The basic idea of the invention is to weld the two preforms using a non-contaminating 
heat source which is moved along the fiber drawing axis. 



4 



[0008] 

To this effect, the invention pertains to a process for continuous fiber drawing of 
preforms for the manufacture of an optical fiber, wherein a first preform which is drawn into an 
optical fiber is moved along a fibep drawing axis and through a fiber drawing fiimace arranged 
along the fiber drawing axis, and a second preform which is welded end-to-end to the first 
preform is moved along the fiber drawing axis so that it is drawn into an optical fiber following 
the first preform, characterized by the fact that the end-to-end welding of the two preforms is 
carried out by moving a high-power laser along the fiber drawing axis and controlling its 
movements according to those of the two preforms in order to maintain a laser beam emitted by 
the high-energy laser at the same level as the two ends to be welded. 

[0009] 

By moving the high-energy laser along the fiber drawing axis and controlling its 
movements according to those of the two preforms in order to maintain a laser beam at the same 
level as the two ends to be welded, the zone affected by the welding is reduced considerably. 

[0010] 

The laser beam is maintained at the same level as the two ends of the preforms which are 
to be welded in such a way that upstream and downstream from the weld zone, the lateral surface 
of the two preforms is not exposed to the laser and consequently is not contaminated. 

[0011] 

Other characteristics and advantages of the invention will be apparent after reading the 
description of an embodiment of the invention illustrated by the single figure, which is a diagram 
showing a fiber drawing unit that can implement a process according to the invention. 

[0012] 

In the only figure, a process for continuous fiber drawing of preforms for the manufacture 
of an optical fiber is implemented using preform lowering machine 1 for providing translational 
motion along the fiber drawing axis L for first preform 3 inserted in chuck 5 which is connected 
to first carriage 7 which can move along the fiber drawing axis. First preform 3 is lowered by 
first carriage 7 through fiber drawing fiimace 9 arranged along fiber drawing axis L in order to be 
heated and drawn into optical fiber 1 1 which is received by a take-up spool which is not 
represented. 
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[0013] 

Second preform 13 is translationally moved along fiber drawing axis L by means of 
preform lowering machine 1, wherein this preform is inserted in chuck 15 which is connected to 
second carriage 17 which can move along the fiber drawing axis. 

[0014] 

The movement of the two carriages 7 and 17 in the fiber drawing direction indicated by 
arrow fin the figure takes place at the same translation speed V. The positioning of second 
preform 13 in preform lowering machine 1 and the tightening of chuck 15 of second carriage 17 
are done in such a way that the two preforms 3 and 13 are at first separated fi-om one another and 
then arranged end-to-end, wherein the surfaces that are in contact are carefiiUy polished. 

[0015] 

Second preform 13 is welded end-to-end to first preform 3 and is moved translationally 
along the fiber drawing axis by second carriage 17 in order to be heated in the fiber drawing 
fiimace and drawn into an optical fiber following the first preform. After the fiber drawing of 
firat preform 3, chuck 5 of furst carriage 7 is opened so that it can be displaced away fi-om fiber 
drawing axis L and moved by preform lowering machine 1 in the direction opposite the fiber 
drawing which is indicated by arrow r in the figure. This first carriage is repositioned in the fiber 
drawing axis such that it occupies the initial position of second carriage 17 in order to allow the 
positioning of a third preform in an end-to-end relation with the second preform and thus to 
ensxire continuous fiber drawing of the preforms. 

[0016] 

According to the invention, the end-to-end welding of tiie two preforms 3 and 13 is done 
by moving high-energy laser 19 along fiber drawing axis L and controlUng its movements 
according to those of the two preforms in order to maintain a laser beam at the same level as the 
two ends 3 A and 1 3 A to be welded. 

[0017] 

In the figure, high-energy laser 19 is guided parallel to fiber drawing axis 
L by guide rod 21 connected to preform lowering machine 1. High-energy laser 19 is moved 
in fiber drawing direction fusing a conventional mechanism and is moved according to the 
movement of the two preforms in preform lowering machine 1 in order to maintain the laser 
beam 23 at tiie same level as ttie two ends 3A and 13A of the preforms to be welded. Controlling 
the movement of high-energy laser 19 according to the movement of the two preforms makes it 
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possible to reduce the zone affected by the welding. The energy supplied by the laser is focused 
on the two ends 3 A and 13 A of the preforms to be welded in such a way that the lateral surface 
of the two preforms, upstream and downstream from the welding zone, is not exposed to the 
beam and is therefore not contaminated. 

[0018] 

After fiber drawing of first preform 3, high-energy laser 19 is turned on and moved by the 
preceding conventional mechanism in the direction r opposite that of fiber drawing, for example, 
simultaneously with carriage 7, in order to occupy an initial position at the same level as the two 
contacting ends of the second preform and the third preform which is installed in the preform 
lowering machine as a replacement for the first preform. 

[0019] 

In a first embodiment of the invention, three high-energy lasers are arranged in a plane 
perpendicular to the fiber drawing axis and distributed around this fiber drawing axis 120 degrees 
fi-om one another. They move together parallel to the fiber drawing axis, and their movement is 
controlled by the movement of the two preforms in order to maintain the three laser beams at the 
same level as the two contacting ends of the two preforms to be welded. 

[0020] 

According to this first embodiment of the invention, a melting of the two ends to be 
welded is reached rapidly and homogeneously in the weldmg plane. 

[0021] 

In a second embodiment of the invention, the high-energy laser is rotated alternately 
around fiber drawing axis L while it is moved at the same time translationally parallel to this 
fiber drawing axis. 

[0022] 

A flat support is arranged perpendicular to the fiber drawing axis and is guided parallel to 
tiie fiber drawing axis by a guide rod; a central opening allows flie passage of the preforms 
through this flat support. 
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[0023] 

The high-energy laser is mounted so that it can rotate on the flat support, wherein 
describes a circle around the fiber drawing axis, and the laser beam is directed onto the two ends 
of the preforms to be welded. 

[0024] 

The translational movement of the flat support is controlled according to the movement 
of the two preforms so that the laser beam is maintained at the same level as the two ends of the 
preforms to be welded. 

[0025] 

The rotational movement of the high-energy laser is chosen as a function of a number of 
rotations sufficient for melting the two ends and welding the two preforms during their descent in 
the preform lowering machine. 

[0026] 

According to this second embodiment of the invention, the heat necessary for the melting 
of the two contacting ends of the two preforms is supplied continuously along the periphery of 
the two ends, which provides rapid and homogeneous melting with a single high-energy laser. 

Claims 

1. Process for continuous fiber drawing of preforms for the manufacture of an optical 
fiber, wherein a first preform (3) which is drawn into optical fiber (1 1) is moved along fiber 
drawing axis (L) and through fiber drawing fiimace (9) arranged along the fiber drawing axis, 
and a second preform (13) which is welded end-to-end to first preform (3) is moved along the 
fiber drawing axis so that it is drawn into optical fiber (1 1) following first preform (3), 
characterized by the fact that the end-to-end welding of the two preforms is carried out by 
moving at least one high-energy laser (19) along fiber drawing axis (L) and controlling its 
movements according to those of the two preforms (3, 13) in order to maintain a laser beam (23) 
emitted by the high-energy laser at the same level as the two ends to be welded (3 A, 13 A). 

2. Process according to Claim 1, wherein the end-to-end welding of the two preforms is 
done by moving the high-energy laser simultaneously translationally along the fiber drawing axis 
and rotationally about this fiber drawing axis. 

3. Process according to Claim 1, wherein the end-to-end welding of the two preforms is 
done by moving several high-energy lasers arranged in a plane perpendicular to this axis and 
distributed around this axis, and by controlling their overall movement according to the 



movement of the two prefomis in order to maintain a laser beam emitted by each high-energy 
laser at the same level as the two ends to be welded. 




Figure 



